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(54) RECEIVING CIRCUIT 

(57) A receiving circuit mainly available in a digital 
modulation type communication system having a plural- 
ity of channels, which is capable of reducing power in a 
receiving system, simplifying the circuit and reducing 
the power consumption. Upside and downside frequen- 
cies corresponding to a central vatue between channels 
are separately supplied from a local frequency signal 
generating circuit 4 to first and second frequency con- 
verting circuits 2, 3 so that two output signals are devel- 
oped with respect to one of a desired wave, upside 
channel and downside channel. The desired wave 
present in common in the first and second frequency 

Fig. 1 



converting circuits 2, 3 is extracted in a common wave 
extracting circuit 5, and a frequency offset of <ao existing 
in the output of the common wave extracting circuit 5 is 
removed a frequency offset circuit 6 and further an 
unnecessary frequency component is filtered by a filter 
8. In addition, the common wave extracting circuit 5 has 
transformers and, using its inductances, raises the dif- 
ference between the common wave and the non-com- 
mon wave within the circuit to more than two times that 
of a prior art. 
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verting circuit, a common wave extracting circuit for extracting a component present in common in both outputs of the 
first and second frequency converting circuits, a frequency offset circuit for removing a frequency offset remaining in an 
output of the common wave extracting circuit, and a filter for removing an unnecessary frequency component remaining 
in an output of the frequency offset circuit. 

5 In addition, in this invention, a means to resolve the prior problems is added to a local frequency complementary 

offset type direct frequency converting system, which bases this invention. A space diversity function can be realized 
with a receiving circuit based on a single direct quadrature detector. 

With this arrangement, a received signal obtained from an antenna is fed to the first and second frequency convert- 
ing circuits, while the local frequency signal generating circuit supplies, to the first and second frequency converting cir- 

10 cuits, two different frequencies, i.e., the upside and downside frequencies corresponding to central values between 
channels, thus producing two output signals in terms of each of a desired wave, an upside channel and a downside 
channel. Further, a desired wave channel signal being a signal component present in common in both the first and sec- 
ond frequency converting circuits is extracted in the common wave extracting circuit Since a frequency offset of oo 
remains in the output of the common wave extracting circuit, a minute frequency conversion is carried out in the offset 

is frequency circuit to remove the offset amount. Moreover, an unnecessary frequency component generated in this proc- 
ess is removed through a filter, before the resultant signal is supplied as a baseband signal to a baseband signal 
processing section. 

In accordance with a preferred form of this invention, a receiving circuit comprises first and second frequency con- 
verting circuits for accepting a received signal obtained through an antenna, a local frequency signal generating circuit 

20 coupled to the first and second frequency converting circuits for generating middle frequencies between a radio carrier 
frequency of the received signal and radio carrier frequencies of adjacent upside and downside channels and further 
for outputting the upside frequency of the upside and downside two wave frequencies as a conversion frequency input 
to the first frequency converting circuit and for outputting the downside frequency thereof as a conversion frequency 
input to the second frequency converting circuit, a common wave extracting circuit for extracting a component present 

25 in common in both outputs of the first and second frequency converting circuits, a frequency offset circuit for removing 
a frequency offset remaining in an output of the common wave extracting circuit, and a filter for removing an unneces- 
sary frequency component remaining in an output of the frequency offset circuit. 

In another preferred form of this invention, a receiving circuit comprises first and second frequency converting cir- 
cuits for accepting a received signal obtained through an antenna, a local frequency signal generating circuit coupled 

30 to the first and second frequency converting circuits for generating middle frequencies between a racfio carrier fre- 
quency of the received signal and radio carrier frequencies of adjacent upside and downside channels and further for 
outputting the upside frequency of the upside and downside two wave frequencies as a conversion frequency input to 
the first frequency converting circuit and for outputting the downside frequency thereof as a conversion frequency input 
to the second frequency converting circuit, a first frequency offset circuit for removing a frequency offset contained in 

35 an output of the first frequency converting circuit, a second frequency offset circuit for removing a frequency offset con- 
tained in an output of the second frequency converting circuit, a common wave extracting circuit for extracting a com- 
ponent present in common in both outputs of the first and second frequency offset circuits, and a filter for removing an 
unnecessary frequency component left in an output of the common wave extracting circuit. 

In a further preferred form of this invention, a receiving circuit comprises first and second frequency converting cir- 

40 cuits for accepting a received signal obtained through an antenna, a local frequency signal generating circuit coupled 
to the first and second frequency converting circuits for generating middle frequencies between a radio carrier fre- 
quency of the received signal and radio earner frequencies of adjacent upside and downside channels and further for 
outputting the upside frequency of the upside and downside two wave frequencies as a conversion frequency input to 
the first frequency converting circuit and for outputting the downside frequency thereof as a conversion frequency input 

45 to the second frequency converting circuit, first quantizing means for quantizing an output of the first frequency convert- 
ing circuit, second quantizing means for quantizing an output of the second frequency converting circuit, a common 
wave extracting circuit for extracting a component present in common in both outputs of the first and second quantizing 
means, a frequency offset circuit for removing a frequency offset remaining in an output of the common wave extracting 
circuit; and a filter for removing an unnecessary frequency component left in an output of the frequency offset circuit. 

so In a further preferred form of this invention, a receiving circuit comprises first and second frequency converting cir- 
cuits for accepting a received signal obtained through an antenna, a local frequency signal generating circuit coupled 
to the first and second frequency converting circuits for generating middle frequencies between a radio carrier fre- 
quency of the received signal and radio earner frequencies of adjacent upside and downside channels and further for 
outputting the upside frequency of the upside and downside two wave frequencies as a conversion frequency input to 

55 the first frequency converting circuit and for outputting the downside frequency thereof as a conversion frequency input 
to the second frequency converting circuit, first quantizing means for quantizing an output of the first frequency convert- 
ing circuit, second quantizing means for quantizing an output of the second frequency converting circuit, a first fre- 
quency offset circuit for removing a frequency offset contained in an output of the first quantizing means, a second 
frequency offset circuit for removing a frequency offset contained in an output of the second quantizing means, a com- 
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